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Abstract 
The handling capacity constitutes  the production capacity of bulk cargo 
terminals,which consists of the capacity of multi-part composition,such as anchorage 
capacity、berth capacity、libraries、field capacity、machine capacity、collection and 
distribution capacity and the capacity of workers and drivers, etc. These capabilities 
reflect inputs and outputs of  major production resources, such as berth, machinery, 
yard, warehouses and personnel,etc. Resources determines the terminal production 
costs. Therefore, allocation of production resources is an important research content 
of terminal handling capacity. Terminal production resources is a complex structure, 
all research is a huge project. This is only study on the optimal allocation of human 
resources about the workers and drivers . 
    In this paper，application of queuing theory，reference to the labor contract law 
and provincial local ordinances，as the berth，anchorage，and vessels for a typical 
queuing system，as a fixed number of workers and drivers for the Help Desk，ship 
waiting time for service standards，in accordance with the interpolation method to 
calculate the probability of the number of ships of different Desks，then calculate the 
operating costs of port of different number of help desk，final choice of the lowest 
operating cost for the best allocation of the number of help desk，so that we can draw 
the reasonable allocation numbe of workers and drivers. 
    The too small number of workers and drivers will cause the ship parked too long, 
the too loss of supply, the too loss of  port income；The opposite will increase the 
waiting cost of the port, also causing workers’ instability. Solution to the dilemma is 
the significance of the study. 
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第一章  绪 论 






    2008 年，随着美国次贷危机所导致的全球金融危机愈演愈烈，我国乃至全
球各行业均受到相当严重的冲击。港口集装箱吞吐量和货物吞吐量通常被视为宏
观经济尤其是国际贸易的“晴雨表”，而低迷是 2009 年世界港口业的基调，吞







排名 港   口 2009 年 1-11 月累计（万 TEU) 占 2008 年同期（%）
1 上   海 2,255.10 87.5 
2 深   圳 1,649.26 83.5 
3 广   州 1,010.74 98.4 
4 宁波-舟山港 958.18 94.3 
5 青   岛 939.59 102.2 
6 天   津 794.76 102.4 
7 厦   门 424.95 91.5 
8 大   连 415.83 101.1 
9 连 云 港 274.07 101.5 
10 营   口 240.52 127.7 
全国沿海港口合计 9,975.84 93.9 
资料来源：交通部网站统计公报，2009 年 11 月规模以上港口货物、旅客吞吐量 
                                                        



















    连续多年高速增长之后，在 2008、2009 年遭遇金融危机影响的港口业开始 
感觉到了生存的危机，因此，招商局集团开展了 2009 年成本节约年活动，作为 













港口生产人员大部分由从事基础劳动的装卸工人和流机司机组成。从 20 世 








    对于港口来说，外包方式存在如下好处： 
    1.管理规范，提高用工安全。 
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第二节  研究目的和内容 







    外在因素：天气原因、船型状况、货物包装及规格、船东及货主的配合默契 
程度、口岸查验及通关效率等等； 
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